Elderly adults often exhibit performance deficits during goal-directed movements of the dominant arm compared with young adults. Recent studies involving hemispheric lateralization have provided evidence that the dominant and non-dominant hemisphere-arm systems are specialized for controlling different movement parameters and that hemispheric specialization may be reduced during normal aging. The purpose was to examine age-related differences in the movement structure for the dominant (right) and non-dominant (left) during goal-directed movements. Young and elderly adults performed 72 aiming movements as fast and as accurately as possible to visual targets with both arms. The findings suggest that previous research utilizing the dominant arm can be generalized to the non-dominant arm because performance was similar for the two arms. However, as expected, the elderly adults showed shorter relative primary submovement lengths and longer relative primary submovement durations, reaction times, movement durations, and normalized jerk scores compared to the young adults.
Introduction
Goal-directed aiming movements to visual targets consist of an initial impulse toward the target (primary submovement) and often a late corrective adjustment (secondary submovement) near the target (Milner, 1992; Woodworth, 1899) . Traditionally, the presence and incidence of secondary submovements have been thought to be a reflection of the magnitude of neuromotor noise in the pre-programmed primary submovement (Meyer, Abrams, Kornblum, Wright, & Smith, 1988; Pratt, Chasteen, & Abrams, 1994; van Donkelaar & Franks, 1991; Walker, Philbin, & Fisk, 1997) . Accordingly, secondary submovements serve to compensate for initial trajectory errors by correcting the position of the hand near the target, thereby allowing for accurate target acquisition. Parsing movements into submovements is important in motor control because submovements may elucidate the basic building blocks of voluntary movement (Rohrer et al., 2004; Thomas, Yan, & Stelmach, 2000; von Hofsten, 1991) and have been shown to be altered in the elderly (Ketcham, Seidler, Van Gemmert, & Stelmach, 2002; Pratt et al., 1994; Romero, Van Gemmert, Adler, Bekkering, & Stelmach, 2003a; Seidler, Alberts, & Stelmach, 2002) and various patient populations (Rohrer et al., 2004; Romero, Van Gemmert, Adler, Bekkering, & Stelmach, 2003b) .
One limitation of the aforementioned studies on movement structure in young and elderly adults is that the vast majority only examined the dominant (often the right) arm. However, accumulating evidence suggests that there are differences in the control of various aspects of movement between arms, at least in righthanded young adults (Bagesteiro & Sainburg, 2002 , 2003 Haaland, 2006; Haaland & Harrington, 1996; Haaland, Prestopnik, Knight, & Lee 2004; Sainburg & Kalakanis, 2000; Sainburg & Schaefer, 2004) . Specifically, it has been shown that the dominant arm-hemisphere system is specialized in the feedforward control of trajectory and intersegmental dynamics, whereas the non-dominant arm-hemisphere system is specialized in final positional and proprioceptive feedback control (Sainburg, 2005) .
Although it seems reasonable that the differences observed in movement specialization for the two arms would also hold true for elderly adults, behavioral and physiological evidence suggests that various parameters of limb movement control may be influenced by aging-related adaptations associated with a lifetime of preferential use of dominant limb (Porac, Coren, & Duncan, 1980; Porac & Friesen, 2000; Sale & Semmler, 2005) . More importantly, several brain aging models suggest that these hemispheric differences in movement control may be compromised or reduced as a result of the normal aging process (Dolcos, Rice, & Cabeza, 2002; Kalisch, Wilimzig, Kleibel, Tegenthoff, & Dinse, 2006) . For example, the right-hemisphere aging model predicts that aging-related declines in motor performance may be greater for the non-dominant hemisphere and limb (Brown & Jaffe, 1975; Gerhardstein, Peterson, & Rapcsak, 1998; Goldstein & Shelly, 1981; McDowell, Harrison, & Demaree, 1994 
